ABSTRACT: The absence of residual solvent in metal precursors can be of key importance for the successful preparation of metal complexes or materials. Herein, we describe methods for the quantitation of residual coordinated tetrahydrofuran (THF) that binds to Fe[N-(SiMe 3 ) 2 ] 2 , a commonly used iron synthon, when prepared according to common literature procedures. A simple method for quantitation of the amount of residual coordinated THF using 1 H NMR spectroscopy is highlighted. Finally, a detailed synthetic procedure is described for the synthesis of THF-free Fe[N(SiMe 3 ) 2 ] 2 .
T he presence or absence of residual (coordinated) solvent in metal precursors is important when preparing complexes for the coordination of weakly binding ligands like N 2 or H 2 and in the synthesis of colloidal inorganic nanocrystals and nanoparticles.
1 One series of metal precursors that has gained popularity in both fields is metal bis(trimethylsilyl)amides, which were first studied by Burger and Wannagat 2 and popularized by Bradley et al. 3 The high lipophilicity of these compounds is evident from their solubility in alkanes and other nonpolar solvents. 4 This feature, in combination with an internal base (which is protonated to give a volatile and soluble conjugate acid), makes them attractive alternatives to metal halides as metal precursors in organometallic chemistry 5 as well as in the preparation of nanomaterials. 6 In this paper, we address Fe[N(SiMe 3 ) 2 ] 2 (Scheme 1), which has been used in more than 150 papers as a starting material. This compound can be isolated as a green liquid after distillation under reduced pressure and was first described by Andersen et al. in 1988 . 7 As with other metal bis(trimethylsilyl)amides, the reported synthetic procedure involves a reaction of the metal halide solvate FeBr 2 (THF) 2 (THF = tetrahydrofuran) with 2 mol equiv of LiN(SiMe 3 ) 2 in Et 2 O. The product was structurally characterized in the gas phase as a solvent-free two-coordinate iron amide, 7 but no elemental analysis was provided. 11 In addition to elemental analysis, we use several different methods for quantifying the amount of THF in the product, culminating in a 1 H NMR measure of the THF content that is simple to use on an everyday basis. These systematic studies should be of use to the research community that uses this convenient starting material.
The reaction of FeBr 2 (THF) 2 with 2 equiv of LiN(SiMe 3 ) 2 in Et 2 O, according to the procedure reported by Andersen et al., yielded a green oil after purification by distillation, and it solidified upon cooling as reported. 7 However, 1 H NMR analysis in C 6 D 6 of the product showed not only the expected broad resonance for the SiMe 3 protons but also two additional broad resonances. The material was characterized as Fe[N-(SiMe 3 ) 2 ] 2 (THF) 0.47 (see below), which was surprising because the final purification step is a distillation under reduced pressure, and the only THF present in the synthesis was part of the starting material FeBr 2 (THF) 2 . The amount of THF was tentatively quantified using The observation of THF in the obtained product is curious as the reaction was performed in Et 2 O as reported. 7 We surmise To gain additional verification of the stoichiometry of THF binding in solution, we used the method of continuous variation (Job's method).
15, 16 The Job plot shows a maximum at a mole fraction of 0.5, confirming the 1:1 stoichiometry of THF binding in C 6 D 6 at 295 K (Figure 3 ). Both the abrupt halt in the chemical shift change of the SiMe 3 protons after the addition of more than 1 equiv of THF, and the sharp peak in the Job plot, are indicative of very strong binding (K a > 1000). 14, 17 In conclusion, the preparation of Fe[N(SiMe 3 ) 2 ] 2 according to its literature procedure from FeBr 2 (THF) 2 7 can result in a product containing residual coordinated THF. The best way to obtain THF-free Fe[N(SiMe 3 ) 2 ] 2 is to make sure that it is never exposed to THF. 11, 13 
